
AN EPIDEMIC OF ACUTE POLIOMYELITIS.1

BY W. W. TREVES, B.A., B.C.CAMB.

From the Out-patient Department of tht London Hospital.

EPIDEMICS of acute poliomyelitis have seldom been recorded in
England; in fact, of thirty-two epidemics described in medical literature,
two only occurred in this country. The records of Swedish epidemics
show that poliomyelitis must be far commoner in some other countries
than it is in England. But, apart from a greater frequency of the
disease, the segregation of the population of this country in large towns
makes it more difficult to define the epidemic nature of the disease.
Thus, although a few years ago it was well recognized that a large
epidemic was occurring in London, the great difficulty in collecting the
different cases rendered abortive all attempts to trace the epidemic.
Although it would be impossible to add to the wonderfully painstaking
descriptions of the Swedish scientists, yet we believe that an account of
even a small epidemic in England is worthy of notice, in that it brings
the disease in England into line with the disease as it occurs in other
countries, and affords the opportunity of comparing its similarities and
differences.

Thirty-two epidemics of poliomyelitis have been recorded, the first
(an epidemic of eighteen cases) by Bergenholf, in November, 1881 [11].
The first large epidemic was reported by Caverly in 1894 [4]. It
consisted of 136 cases, and occurred in an area of 15 miles in Kutland.
It occurred during a very hot summer and was associated with cases
of paralysis among cattle and fowls. Eighteen patients died, and in
six Cases there were constitutional symptoms without any paralysis.
Unfortunately no autopsies were performed, and it was considered by
some authorities to be epidemic cerebrospinal fever. There was, how-
ever, no purpuric eruption, and it seems (judging by later epidemics) to
have been undoubtedly acute poliomyelitis.

1 My best thanks are dae to Dr. Dunlop, of Upminster, under whose'care were most of
these patients, for tho kind way in whioh he aided me in tracing this epidemic
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286 ORIGINAL ARTICLES AND CLINICAL CASES

Of the two epidemics recorded in England, one, recorded by Buzzard
[3], consists of four cases. Two sisters living in the same house were
attacked within six days of one another, and also two other children
(who were not examined) living in the same street.

The other epidemic was recorded by Pasteur [12], and is of the
greatest interest. In July, 1896, the whole of a family of seven children
were attacked with fever within ten days; in three cases the fever was
followed by paralysis, aDd by other nervous symptoms in the other four
cases. The eldest child, Herbert George, aged 11, five days after the onset
of the fever was paralysed in the left arm, and had a transient paralysis
of the right side of his face and palate. The second child, Samuel
James, aged 9, after seven days of fever was found to be suffering from
rigid hemiplegia on the right side. The two next children, George, aged 8,
and Edith, aged 6, had fever resembling that of the others, but did not
develop any nervous symptoms. Alice, aged 5, after five days of fever
was paralysed in the left leg, which was at first rigid below the knee.
Philip, aged 4, and Eva Mary, aged 18 months, after a few days of fever
were seized with tremors which lasted some days; the youngest child
also had strabismus of short duration. The illness with which they
were all affected was characterized by pyrexia and headache; there was
no rash, nor any sensory changes. There were no epidemics in the
village at that time.

Of other epidemics, those recorded from Norway and Sweden are of
the greatest importance owing to the pains taken by Wickman and his
colleagues to investigate the disease thoroughly from all aspects. In
those countries thirteen epidemics in all have been reported, but by far
the largest are those investigated by Wickman [15]. He had carefully
worked out the details of four epidemics, one of them consisting of over
1,000 cases.

The first occurred in the summer of 1899, and consisted of fifty-four
cases; the second of twenty cases in 1903 ; the third in 1905, numbered
1,031 cases; and in 1906 there was an epidemic of fifty cases. These
epidemics all occurred in hot, dry summers, and the number of affected
persons reached its maximum in August. The patients were mostly
children, but the maximum age-incidence was not so low as in some of
the other epidemics; the greatest number were between 3 and 5 years
of age, but the disease attacked large numbers of children up to the age
of 8. • Many adults were, however, attacked, the oldest patient being
aged 65, and the mortality was far higher among the elder children and
adults than among the younger children. In the large epidemic of 1,031
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AN EPIDEMIC OF ACUTE POLIOMYELITIS 287

cases there were 135 deaths, the average mortality of children under
10 years being about 11 per cent., and of the older patients about 26 per
cent. Many patients exhibited symptoms of acute polio-encephalitis,
either apart from or in association with the ordinary spinal symptoms,
and many patients had the constitutional symptoms without subsequent
paralysis. To see what light is thrown upon the subject by Wickman's
investigations it will be best to consider them under three headings—
pathological, etiological, and clinical.

Autopsies were made imperative upon all patients dying during the
epidemics, and in this way much valuable material was obtained. All
the fatal cases were carefully examined by Harbitz and Scheel [8].
They found that there was a patchy lepto-meningitis more evident on tho
anterior aspect of the cord, and most severe near areas where the deeper
nerve-structures were involved, and that there was great engorgement
of the pia in affected areas. The changes in the anterior cornua of
affected areas were found to be the same as described by other writers.
Harbitz and Scheel, however, regard the lepto-meningitis as tho
primary lesion, and believe that the inflammatory condition passes in
along the vessels, affecting the interstitial tissue and then the large
ganglion-cells which derive their nutriment from these vessels. The
fact that the inflammation is hsemorrhagic is probably due to the soft-
ness of the cord rather than to the severity of the inflammation, as
inflammatory changes in any soft organ—as, for instance, the pancreas—
tend to be accompanied by haemorrhage.

As regards the etiology, Wickman proved conclusively that it must
be bacterial. He traced several cases where a healthy individual, after
visiting an affected centre, returned home, and, having developed the
disease himself, infected other people in the previously immune locality.
Cases like the above, and also the fact that during the epidemics many
patients were affected with paralysis without any febrile symptoms,
leave no doubt that acute poliomyelitis (whether developing with febrile
onset or coming on without any warning) as a clinical entity is due
to some bacterial action. Many different micro-organisms have been
separated at different times. Geirswold [5], who investigated the epi-
demics from the bacteriological point of view, found a poorly staining
diplococcus. He could not prove this organism to be the specific
organism of the disease, as it was never found alive but undergoing
bacteriolysis, and he thought that though a similar organism1 has not
been discovered in any other disease, yet it might be only a coincidence,
and not the specific organism.
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288 OKIGINAL ARTICLES AND CLINICAL CASES

To the clinical knowledge of the disease epidemiology has added
much. The first fact of interest is, of course, that it does occur in
epidemics, and that these epidemics always occur during the hot summer
months. Secondly, that the disease is spread by human beings. The
time of year at which all the epidemics have occurred would suggest an
analogy with epidemic summer diarrhoea and vomiting, but the way in
which Wickman was able to trace the spread from village to village shows'
that the infection must be born by human beings and is not due to
bacterial infection of food.

A third point emphasized in the epidemics was the almost universal
febrile constitutional symptoms. In many cases paralysis did occur
without any constitutional symptoms, but so well recognized were the
premonitory symptoms that doctors were able to predict the likelihood
of paralysis in a child who only showed symptoms of general malaise.

But perhaps clinically the most interesting feature was the occur-
rence of many cases which, though not typical poliomyelitis, were
obviously other manifestations of the disease which usually attacked the
anterior cornua.

Wickman divided the cases into the following clinical types :—
(1) Spinal poliomyelitis.—Cases resembling the acute anterior polio-

myelitis of text-books. This class was far the largest.
(2) Ascending myelitis.—The inflammation rapidly ascending until

it affected the basal nuclei; these cases clinically resembled Landry's
paralysis.

(3) Bulbar or pontine cases, involving the basal nuclei, were
generally soon fatal.

(4) Encephalitis.—The cerebral cortex was attacked; these cases
were identical with superior polio-encephalitis.

(5) Ataxia.—A few cases with ataxia resembling Friedreich's
ataxia.

(6) Polyneuritis.—Many cases, as observed by Gowers [7] and many
others, of acute poliomyelitis have symptoms of polyneuritis. This
peripheral neuritis causes great local tenderness and appears to be
severest in the middle of the course of the nerve.

(7) Meningitis.—Many cases of acute poliomyelitis exhibit symptoms
of meningeal inflammation. They develop usually before the paralysis
and pass off fairly soon. In some cases, however, the symptoms of
meningeal irritation were the only symptoms pointing to any spinal
lesion.

(8) The abortive form, where no paralysis developed, although con-
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stitutional symptoms were present exactly resembling those of other
patients who were subsequently paralysed. Wickman divides these into
three types: (1) General malaise; (2) meningeal irritation; (3) resembling
the gastro-intestinal type of influenza.

The occurrence of so many different forms show that though the
bacterium or its toxin has a predilection for the anterior cornua, yet it
can attack the central and peripheral nervous system at almost any point.

There have been three other large epidemics of late years : one in
Queensland in 1903 [10], one in New York in 1907, and one in Melbourne
in 1908.

The epidemic in New York [1] [6] [14] was probably the largest
that has ever occurred. It was estimated to number several thousands,
but unfortunately no careful records were kept. It occurred at the end
of a hot, dry summer, and seems in the main to have shown the
characteristics of the other large epidemics.

The epidemic in Melbourne was carefully investigated by Douglas
Stephens [13]. There were 137 cases and 6 deaths. The summer had
been hot and dry, and the largest number of cases occurred towards the
end of August. Stephens carried out his investigations as far as he could
on the same lines as Wickman.

He considered the disease to be mildly contagious, and suggested
that the prominence of gastric or respiratory symptoms might point to
different sites of infection. He was, however, unable to prove that point.

In the Melbourne epidemic the cases seem to have assumed the same
clinical forms as those described by Wickman. On bacteriological
examination a poorly staining diplococcus resembling that described by
Geirswold was found. In addition, an organism was isolated resembling
the Staphylococcus pyogenes aureus; it was not pyogenic, and produced
no symptoms on inoculation into the spinal cord of a guinea-pig.

More recently experiments have been carried out by Landsteiner
and topper [9] with material frona a case in Vienna. A boy, aged 6,
died of acute poliomyelitis within twenty-four hours of its onset. His
cord showed the typical histological changes (described by Harbitz
and Scheel), but, on staining, no micro-organisms were seen. Cultures
taken on agar, serum-agar, and blood-agar were negative. The sub-
stance of the cord was inoculated into two rabbits, two guinea-pigs,
two mice, and two apes. With the exception of the apes, none
developed any symptoms or showed any post-mortem lesions. One ape
developed typical paralysis after seventeen days and died two days
later. With the cord of this animal two other apes were inoculated,
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290 ORIGINAL ABTICLES AND CLINICAL CASES

but without any result. The other monkey was taken very ill six
days after inoculation, and died two days later; but, although the cord
was much inflamed, there was no typical paralysis.

From these experiments they suggest that the organism is probably
too small to be seen.

An epidemic of acute anterior poliomyelitis occurred in the village
of Uprninster in the summer of 1908. It consisted of eight cases,
and lasted from July to September.

Uprninster is a small, straggling village in Essex on a clay soil, with
a population of 1,477. It is an agricultural district, and is iu no way
brought into contact with any country, such as Norway or Sweden,
from which infection might have been conveyed. There has never been
any similar epidemic in the village, and no case of infantile paralysis
has occurred there for several years. The locality has always been
considered healthy, and there was no epidemic of any other disease
during the year 1908. The months during which the outbreak occurred
were hot and dry, but the heat was not excessive.

The first child to be attacked-was Gertrude H. (Case I.), aged 3-̂ .
She was taken ill on July 27 ; she was sick, had pains all over her
body and a bad headache, and a temperature of 101° F. [38'5° 0.] . On
August 3 she was found to be paralysed. "When examined in February,
1909, she had an almost complete flaccid paralysis of both lower limbs,
and was quite unable to stand.

On August 24 three more children were affected: two sisters,
Enid (Case HI.) and Maud H. (Case IV.)—who, although they bear the
same surname as the first patient, Gertrude H., are in no way related to
her, and a boy, John C. (Case II.).

John C. (Case II.), aged 13, was taken ill on August 24. He
was feverish, his eyes were " glazed-," he vomited, and had pain in
his lumbar- region when moved. He stayed in bed three days, and
on August 27, when he got up, fell owing to the weakness of his right
leg. The muscles rapidly wasted, and in February, 1909, there was
a flaccid paralysis of most muscles of the right thigh and leg.

Enid H. (Case III.), aged 11, and Maud H. (Case IV.), aged 12,
had returned to Uprninster from Westgate on August 18. On
the afternoon of August 24 both sisters were feverish and had
pains in the head and stomach. They did not go to bed. The next
day they were seen by Dr. Danlop, and had sore throats and a
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292 ORIGINAL AETICLES AND CLINICAL CASES

temperature of 101° F. [38'5° C ] . They were sent to bed. Maud got quite
well in three days and never developed any paralysis. Enid, between
August 28 and 30, had three attacks like severe cramp in the left
leg, and on August 30, when she tried to get up, fell, as both legs
were weak. When seen in February, 1909, the right leg appeared
normal, but the left leg was much wasted and many of the muscles
were still paralysed.

The next children to be attacked were three of the M. family.
The whole family had been away to Gatestown and returned to
Upminster on September 3. The three affected were the middle
members of the family, the eldest and youngest remaining well.

The first to fall ill was Stanley (Case V.), aged 8. On September 9
he had a cough, bad headache, was feverish, and had staring eyes. On
September 11 it was noticed that he was completely paralysed in his
left arm. He rapidly made a partial recovery, but in February, 1909,
there was still a flaccid paralysis of many muscles of the left arm. His
sister, Eva Rose M. (Case VI.), aged 10, was taken ill September 11,
the day after her brother, with similar symptoms. On September 13
she had lost all power in her neck. Within three weeks she had almost
entirely recovered, and in February, 1909, no paralysis was detected.

On September 12 Gladys M. (Case VTI.) had a bad headache,
vomiting, feverishness, and general malaise. On September 14 she had
completely lost the use of both lower extremities. She partially recovered
the use of her left leg, and in February, 1909, it appeared quite normal,
but there was a flaccid paralysis of most muscles of the right thigh.

The last case was a boy, Basil J., aged 13 (Case VIII.). On
September 16 he suddenly became paralysed in his right leg. There
was a history of a knock several days previously, but he had been quite
well since and the blow was not a severe one, and it seemed justifiable
to disregard it. The paralysis came on without any constitutional
symptoms. In eight days the leg was quite recovered, and in February,
1909, there was no sign of any paralysis.

Fortunately, though only a small epidemic, it includes all the three
clinical types of the large epidemics. Six of the children had consti-
tutional symptoms and then a few days afterwards became paralyzed ;
one child (Maud H.) had the fever, but developed no paralysis; while
Basil J. was paralysed without any constitutional disturbance.

The distribution of the paralysis agrees with the general descriptions,
the legs being most commonly affected. In some of the children the
eyes seem to have attracted the parents' attention by their peculiar
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look, but in no case was' any definite evidence of polio-encephalitis
obtained.

The age of the patients is of interest. All were over 6 years of age,
except Gertrude H., who was 3£ years old. About 60 per cent, of
all cases of acute anterior poliomyelitis occur in the first three years of
life, and, with the exception of Gertrude H., in each family there were
younger children who escaped the disease.

As regards the incubation of the disease, the periods of which any
information could be gained agree with the figures of Wickman. The
child in whom the disease first started had not been out of Uprninster,
and so the disease must have originated in that village. Enid and
Maud H. returned on August 18 and were attacked on August 24;
the M. family returned on September 3, and the first was taken ill
on September 9 : so that in these cases the incubation could not have
exceeded six days.

In other epidemics it has not been common for more than one
member of a family to be affected, but in this case there were three in
one family and two in another. All attempts to trace the means by
which the disease spread failed.

Case I.—Aged, 3i. Taken ill with pains in the head and vomiting on
July 27, 1908. Paralysis discovered on Aiigust 3. Examined February, 1909 ;
then had flaccid paralysis of both Imver extremities and lower part of spine.

Gertrude J. H. on July 27 fell asleep while out of doors in the evening.
She was brought home at 7 o'clock and vomited when she woke up. She was
put to bed, but got up next morning. She had severe pains in the head and
had to l)e carried downstairs. On that day she vomited again. The following
day, July 29, Dr. Dunlop was called to see her. She had pains in her head and
pains all over when she moved. At that time there was no paralysis. On
August 3 it was discovered that she was paralysed in both her lower extremities.
The paralysis had never been more extensive than it was when she was examined
in February, 1909.

She is the youngest of a family of six children. The other children were
all at home at the time of her illness, and she was nursed by her two eldest
sisters. None of them had any illness at that time. She had not been away
from TJpminster at any time shortly before her illness.

Ccmdition in Februdry, 1909.—She was a largely-built child, looking
about her age. She had always been healthy, and there were no abnormal
signs in the heart, lungs, or abdomen. There was obvious wasting of
both lower extremities. There was a definite curve in the lurnbo-sacral
region and wasting of the lower part of the erector spinse. There were no
cutaneous nor vosomotor changes. She could sit up by herself, but was
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unable to stand. She could extend and flex the toes of her left foot, and
could adduct but not abduct the left foot. "With the exception of these
movements there was complete flaccid paralysis of both lower limbs. The
tibialis anticus, the peroneus longus, and the peroneus brevis of the left foot
appeared to be unaffected. The extensors and flexors of the toes and foot on
that side were working, but appeared to be weak. With the exception of these
muscles there were great wasting and loss of tone of all the muscles of both
lower extremities. The glutei on both sides were affected, and also the lower
part of the erector spinte. As the child was frightened the electrical reactions
could not be tested. She was having electrical treatment, however, and the
operator stated that the muscles did not react to foradism, but gave a slow
contraction when stimulated by the galvanic current. The knee-jerks on both
sides were absent. The plantar reflex on the left side was flexor ; on the right
side it was absent. Sensation appeared to be unaffected. The sphincters were
unaffected.

Case II.—Aged 13. Taken ill August 24,1908, with headache and vomiting.
Stayed in bed for three days. August 27, when lie got up, his right leg was
weak. Examined February, 1909 : flaccid paralysis of right leg ami thigh.

John C. was taken ill on August 24, 1908. His head ached and he had
pain in the lumbar region when he moved. He was feverish, and he vomited
several times. His parents say that his eyes were "glazed." He stayed in bed for
three days, and at the end of that time he felt quite well. On August 27, when
he got out of bed, his right leg was weak, so that, although he could walk with-
out assistance, he was liable to fall down. He had no pain in his leg and there
was nothing peculiar to be seen. The muscles rapidly wasted both above and
below the knee. He'attended the London Hospital until September 26, and
was treated, with electricity .and massage. After that date the treatment was
continued at home.

He is considered the healthiest of a family of nine children, five of whom are
older and three younger. The rest of the family were at home, but none of
them were attacked by any illness.

Condition in February, 1909.—He was a well-grown, strong, healthy-looking
boy, who had never had any serious illness before. Three year's ago he was
hit on the vault of his cranium by" a piece of lead piping; the bone was not
affected, but the sear remains, and he has occasional headaches since, but no
other trouble. There were no abnormal signs in any of the abdominal or
thoracic viscera. There was obvious wasting of the whole of the right
thigh and leg, especially in the region of the quadriceps and psoas. The foot
was in a position of slight equinus, with hyper-extension of the big toe. There
were no cutaneous nor vasomotor changes. On measurement, the right leg was
found to be considerably smaller than the left, both above and below the knee.

Below patella Right Left

10 cm 257 cm 26'4 cm.
15 „ 28'3 „ ... ... 29'6 „
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Above patella Bight Left

8 cm. ... ... 28'5 cm. ... ... 31'5 cm.
12 313 „ 356 „
16 „ 332 „ 37'4 „
24 ,, ... ... 345 „ 39'4 „

He Could walk quite well without assistance. There was slight dropping
ot the right foot and updrawing of the big toe. In the right leg all the muscles
except the tibialis anticus were working, but they were not so strong as in the
loft leg, and the extensors were more affected than the flexors.

In the thigh he could not fully flex the thigh on the abdomen, nor could
he fully extend the leg. Flexion, external rotation, and abduction were good ;
adduction and internal rotation were weak. The psoas and quadriceps in the
right thigh and the tibialis anticus in the right leg were the only muscles in
which there was no action. All the muscles of the thigh, except the quadriceps
and psoas, reacted well to the faradic current. The sartorius and glutei
reacted well.

In the leg all muscles but the tibialis anticus reacted well to the faradic
current. The tibialis anticus gave a slow action to 4 ma. of galvanic current,
the contraction being greater on closure of the current when stimulated by
the anode than by the kathode. No reaction was obtained to the constant
current in the quadriceps or psoas with 4 ma. The knee-jerk was not
obtained in the right leg; the plantar reflex was flexor. There were no sensory
changes.

Case III.—Aged 11. Illness began Atigust 24, 1908, with headache and
feverishness. August 25: went to bed, and during next five days had attacks
resembling cramp in lier left leg. On August 30 it was discovered that she was
paralysed in both her legs. Examined February, 1909 : flaccid paralysis of
some muscles of left leg, but no vniscle of right thigh or leg obviously affected.
Sister of Case IV, but no relation to Case I.

Enid H. had been staying at Westgate and returned to Upminster on
August 18. On August 24, in the afternoon, she had a bad headache and was
feverish, but did not go to lied. On the evening of the next day she went to see
Dr. Dunlop. She then had a headache, slight sore throat, and a temperature of
101° F. [38'5° C ] , but no paralysis. She was sent to bed. Between that time
(August 25) and August 30 she had three attacks like bad cramp in the left
leg. These attacks lasted about one minute, and were so severe that they made
the patient scream. On August 30 she felt quite well and tried to get up,
but fell. She was again examined by Dr. Dunlop. The sore throat had
recovered and the constitutional symptoms had subsided. The right leg was
weak, but the knee-jerk was present. The left leg was paralysed, and the
knee-jerk was absent.

The right leg gradually got better. The muscles of the left leg wasted
rapidly, but after a few weeks she began to regain power and could walk
about.
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Above patella

8 cm.
16 „
24

Left
24'0 cm
20'5 „

26-0 „
28'25,,
3CT0 .,
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She is the second child of a family of four children. All the children had
been away together at Westgate and they all returned to Upminster on August 18.
Her elder sister (Case IV.) was taken ill on the same afternoon with pains in the
head and stomach, but she did not develop any paralysis. A younger sister,
aged 5, and a brother, aged 18 months, were not affected.

Condition in February, 1909.—A good-looking girl, looking more than her
age. She has always been healthy and has had no serious illness. There were
no abnormal signs in the heart, lungs, or abdomen. The right leg was well
developed and was not affected in any way. In the left leg there was
obvious wasting both above and below the knee, the wasting being greatest
in the front of the thigh. There were no cutaneous nor vasomotor changes.
The circumference of the left leg at various levels was considerably less than
that of the right leg.

Eight

26'25 cm.
23"5 „

300 „
35"5 „
38'25 „

She could walk well, though she dragged the left leg slightly. The move-
ments of the right leg and thigh were perfect. She could not extend the left
knee to any material degree, and all other movements were weak. In the left
thigh the quadriceps (including both vasti) were not working; the hamstrings,
the abductors, and adductors were working but were weak. The glutei on
both sides were perfect. The muscles below the knee on the left side were
working, but were weak compared with the right side. All the muscles of both
extremities reacted well to the faradic current, except the left quadriceps.
The left quadriceps did not react to a galvanic current of 4 ma.

The knee-jerk was present on the right side, and absent on the left. The
plantar reflex was flexor on both sides.

There were no sensory changes.

Case TV.—Aged 12, sister of Case III., no relation to Case I. Taken ill
on Auymt 24 with pains in stomach and liead. In bed three days. Never any
nervous symptoms.

Maud H. returned from Westgate on August 18 with her sister Enid
(Case III.) and the rest of the family. On August 24 she Was taken ill with
headache and pains in the stomach. Her illness started rather later in the
day than her sister's, and it was not so severe. She had no sore throat and
no pains in her limbs. On August 25 she went to bed, as her sister had been
ordered to do so. She stayed in bed for three days, and at the end of that time
she felt quite well and was allowed to get up. She had no paralysis or
muscular weakness.
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Condition in February, 1909.—Not so strong or well-developed a girl as her
sister Enid (Case III.), but quite healthy. There were no abnormal signs nor
weakness in any organ or in any limbs.

Case V.—Aged 8. September 9 had a cough, a bad headache, and was
feverish. September 11 : tuas found to be entirely paralysed in his left arm. Im-
proved greatly but not completely. When examined in February, 1909, had toasting
and paralysis of many mxtscles of his left arm. He is the brother of Cases VI.
and. VII.

Stanley M. had been away with the rest of the family to Gatestown,
in Essex, and had returned to Upminster on September 3. On September 9
he had a cough, a bad headache, and ' glaring " eyes. He was feverish and
had lost his appetite. He was put to bed. On September 11 he did not use
his left hand to feed himself, and it was found that he had lost all power in
his left arm. In a few days he could lift his left arm almost to a right angle,
but could not bend it nor grasp anything in his left hand. The muscles rapidly
wasted. There was no rash nor vomiting, no pain, and no loss of power
elsewhere. He attended the London Hospital for electrical treatment, and his
condition much improved.

Stanley M. is the third child of a family of five. The whole family had
been away together and returned on the same day. The eldest child, aged. 14,
and the youngest, aged 12 months, remained quite well. The other two, Eva
Eose (Case VI.), aged 11, and Gladys (Case VII.), aged 6, were affected with
constitutional symptoms, like those of Stanley, two and three days later
respectively, and eacli subsequently developed a flaccid paralysis, but in different
parts of the body.

Condition in February, 1909.—He was a healthy-looking boy, but not
largely built. He had diphtheria in 1907, but has always been bright and
healthy. The left hand could be held in any position, but was usually held
fully pronated, the wrist dropped and the proximal phalanges hyper-extended.
The first phalanges of the ring and little fingers were extended; the
second and third were slightly flexed. The thumb was held extended and
abducted. The muscles of the whole limb were wasted and had lost their tone,
those of the hand being most affected, and those around the scapular least.
There were no cutaneous or vasomotor changes.

On measurement the left arm and forearm proved to be definitely smaller
than the right.

From tlu tuberclt of R i u Lft

theacromton J J

5'0cm. ... ... 190 cm. ... ... 16'5 cin.
10'0 • 17-8 „ 156 „
12'5 , 17'5 „ 15'6 „

From external condyle

5'0cm 17'8 „ 15'6 „
7'5 „ 16'5 ,, 136 „

10'0 14'3 „ 12'0 ,,
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298 ORIGINAL ARTICLES AND CLINICAL CASES

He could perform any movement with his left arm or forearm, though less
powerfully than with his right; but in the left hand there was no movement of
the small muscles of the thumb, of the interossej, or of the little finger.

The left trapezius was not affected. The deltoid, rhomboid, supraspinatus,
infraspinatus, and pectorals were all slightly affected. All the muscles of the
upper and lower arm .were working but not strongly, especially the flexors of
the upper, arm and the extensors of the forearm. Below the wrist none of
the small muscles were acting at all.

All the muscles of the arm and forearm reacted well to faradism, but none
of the small muscles of the hand responded to this stimulus. The small muscles
of the theuar and hypothenar eminences reacted well to 5 ma. of galvanic
current; the interossei also reacted to the same strength of current, but more
slowly. In all cases, however, the contraction caused on closing the current
was greater when stimulated by the kathode than by the anode.

The reflexes were obtained and were normal.
Sensation was not affected.

Case VI-*-. Aged 10, sister of Cases V. and VII. September 10, 1908, had
hcadaclia, dry, troublesome cough, and pain in suboccipital region wlien moved.
September 13 had. lost all power in Jier neck. Partially recovered in ten days, but
was three weeks before could liold her head up for any length of time. Examined
February, 1909, and nothing abnormal found.

Eva Hose M. had been away with the rest of the family to Gates-
town and had returned to Upminster on September 3. On September 10,
one day after her brother Stanley (Case V.) had been taken ill, she had a bod
headache, a dry, troublesome cough, with hot sweats and severe pain in the
suboccipital region on movement. She did not vomit and had no rash. On
September 13 she had lost all power in her neck. There was no wasting and
both sides appeared to be affected equally. In ten days she had partially
recovered, but for about three weeks could not hold up.her head for long at
a time.

Condition in February, 1909.—Like the rest of the family, she is rather
small for her age. She had had the usual infantile complaints, but since five
years of age has been quite well. She said that at times (for instance, when
cold) her neck felt rather weak, but there was nothing abnormal to be seen or
detected either in her neck or in any other part of her body.

Case VII.—Aged 6, sister of Cases V. and VI. September 12, 1908, had a
bad lieadache, vomiting, feverishness, and general malaise. September 14 liad
entirely lost the use of both lower extremities. Gradually recovered the use of the
Ir.ft leg, but the right never quite recovered. When examined in February, 1909,
the left leg was not obciously affected, but tliere was flaccid 2)aralysis of most,
muscles of the right thigh.

Family History.—Gladys was the third of the M. family to be taken
ill, two days after her sister Eva Eose (Case VI.) and three days after her
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brother Stanley (Case V.). The eldest and youngest were never affected, though
exposed apparently to equal risk of infection.

Condition in February, 1909.—A bright, plump child of moderate size for
her age, and a good colour. She has had no previous illnesses. The muscles
of the right thigh were obviously wasted and lacked tone. The muscles of
the right leg and of the left thigh and leg appeared perfectly normal.

There were no cutaneous or vasomotor changes.
Below the patella both legs were equal; above the patella the right leg was

the smaller.

Left
26'6 cm.
293 „
30-5 „

She walked and ran without any limp, difficulty, or unsteadiness. She
could perform any movement, but there was not so much power in the right
thigh as in the left.

The right quadriceps was very weak, the rectus and vastus externus not
acting at all. The adductors and hamstring acted moderately, the biceps
appearing to be the most affected of the hamstrings. All other muscles of
both lower extremities acted well.

The right rectus did not react at all to the faradic current; the right vastus
ioternus reacted badly. All the other muscles reacted well to the faradic
current. All the muscles, including the rectus, reacted normally to a galvanic
current of 5 ma.

The knee-jerk was stronger on the left side, but was present on the right.
On both sides the plantar reflex was flexor.

There were no sensory changes.

Case VIII.—Aged 13, without any constitutional symptoms, was paralysed in
his right leg on September 16, 1908. In eight days was quite well. Examined
February, 1909, and nothing abnormal found.

Basil J. had been away at Bexhill during August and had returned to
Upminster on August 31. On September 10 he was kicked in the lumbar
region by a man. The kick was not severe. He went to bed quite well, and
went to school next day. On the following morning, September 12, be fell
down when he got out of bed, owing to weakness of his right leg. He was
examined by Dr. Dunlop. He was in no way ill; he had no cough, no soro
throat, and no pain. There was no knee-jerk in the right leg; the muscles
were flaccid, and there was no movement below the knee. There was no
bruising of the spine. After three or four days he began to improve, and in
eight days was quite well.

He has an older and a younger brother, both of whom were at home at the
time of his illness, but they remained quite well.
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300 ORIGINAL ARTICLES AND CLINICAL CASES

Condition in February, 1909.—He was a fine, muscular boy in excellent
health, and he had never had any serious illness. There was no weakness
nor loss of tone of the right leg. Measurements showed the right leg to be
slightly larger than the left. The knee-jerks were equal on both sides, and
there were no vasomotor changes.
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